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ABSTRACT Captive maturation and reproduction of Penaeus vannamei , a popularly cultured penaeid 
shrimp, was first achieved in 1977. Based upon interviews of 18 facility managers, average conditions arc 
as follows: tank diameter of 4.6 m (15 ft), 100% water exchange with recirculation, temperature 27-29°C, 
salinity 28-32 ppt, and a photoperiod of 13-14 hours of light. Broodstock are predominately wild, undergo 
unilateral eyestalk ablation by enuculation, and are stocked at five per square meter with a 1:1 sex ratio. 
Penaeus vannamei at most facilities are fed squid, pellets and bloodworms four times daily and 3-7% of the 
females are found to be mated per night and 50% of the eggs are expected to hatch. Most facility managers 
anticipate some misplaced and some melanization of spermataphores. 


Introduction 

Although Penaeus vannamei is the most popularly 
cultured shrimp in the Americas, maturation research has 
been fairly recent and the species was not matured and 
reproduced in captivity until 1977 (Aquacop 1979). Ef¬ 
fects of diets on maturation were studied by Chamber- 
lain and Lawrence (1981). Maturation in earthen ponds 
(Yano and Wyban 1987), mating behavior (Yano et aL 
1988) and hormone treatment (Yano and Wyban 1987, 
1988, Yano et al. 1988) were also studied. Problems with 
the melanization of the male spermatophore have been 
discussed by Chamberlain et al. (1983), Leung-Trujillo 
and Lawrence (1985, 1987), and Salvador et a/.(l988). 
The performance in maturation facilities has been re¬ 
ported on by Aquacop (1983), Gomez and Arellano 
(1987), Wyban et al. (1987), McGovern (1988), Ashmore 
(1988), and Oyama et al. (1989). Due to the proprietary 
nature and competition of the commercial facilities, little 
information is available as to what coast itutes an 
“industry standard'* for maturation of P. vannamei. 
Therefore, a survey was undertaken based upon inter¬ 
views of maturation facility managers in the Americas 
and Carribean basin involved with this species of shrimp. 


Materials and M ethods 

While attending the 19th Annual World Aquaculture 
Society Conference and Exposition, January 2-9, 1988 
in Honolulu, Hawaii, interviews were conducted with 18 
managers of maturation facilities utilizing P. vannamei 
broodstock. A survey form was used to standardize 


questions, although the survey form was not compatible 
with all responses. The responses were grouped into 
catagories and averaged. Individual responses are not 
presented in order to comply with concerns of some 
respondents over the proprietary nature of some informa¬ 
tion. Not all questions were answered by all respondents, 
therefore, the averages represent a mean of responses to 
a particular question and may not add up to 100% for a 
category. No indication will be made as to which 
questions were considered sensitive and not answered. 


Results 

Average conditions under which P. vannamei were 
being matured in 1988 (Table 1) consisted of the use of 
4.6 m (15 ft) diameter or greater round tanks which have 
100% exchange of recirculated water, with temperatures 
of 27-29°C, salinity of 28-32 ppt, oxygenated by airstones 
and the use of artifical illumination with a photoperiod 
of 13-14 hours daylight. Animals are predominately wild 
and stocked at five per square meter with a 1:1 sex ratio. 
Females undergo unilateral eyestalk ablation by enucla- 
tion, Three to seven per cent mated females were 
detected per night by sourcing, with 50% fertilization and 
some spermatophores were noted to be melanized or 
misplaced. A combination of feeds were used by all 
facilities, with squid used by almost all. Pellets were the 
second most common feed item, with bloodworms rank¬ 
ing third. It should be noted that even though some 
facilities operated without the use of bloodworms in the 
diet, all respondents indicated that they would have used 
bloodworms had they been available to their facility. 
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TABLE 1 

Maturation of Penaeus vanrutmei 
a survey of 13 lab managers 


SYSTEM 

% 

ANIMALS 

% 

FEEDING 

% 

Tank Diameter 


Broodstock 


Times per Day 


< 12 

33 

wild 

61 

2 

8 

14 

11 

captive 

39 

3 

38 

<15 

50 



4 

54 



Eyestalk Ablation 




Daily Turn Over 


enuculate 

61 

Food 


lx 

44 

cauterize 

28 

bloodworms 

64 

2x 

17 

not ablated 

6 

squid 

94 

5—6x 

11 



pellets 

71 

9—12x 

22 

Male/Female Ratio 


oysters 

43 



1:1 

81 

shrimp 

29 

Water System 




fish 

21 

Flow Through 

44 

Stocking Density 


mussel 

14 

Recirculating 

56 

<5 

38 

clam 

14 



>5 

56 



Aeration 






Air stones 

65 

Mated Female/Night 




Airlifts 

29 

<3% 

7 





3-7% 

73 



Parameters 


> 10% 

20 



Temp. 27—29°C 

78 





Sal. 28—32 ppt 

44 

Fertilization 




Activated Carbon 

28 

<50% 

27 



EDTA 

11 

> 50% 

73 



Lighting 


Sperm atophores 




Natural Light 

33 

misplaced 




Photoperiod (13—14) 

54 

none 

8 





some 

84 



Lights Out 


a lot 

8 



Morning 

15 

melanized 




Afternoon 

23 

none 

23 



Evening 

23 

some 

69 





a lot 

8 




Bold type indicates average conditions 


Discussion 

Even though Johnson and Fielding (1956) produced 
larvae from captive stocks of Penaeus setiferus in ponds, 
routine maturation of penaeids was not achieved until 
1975 (Aquacop 1975). A number of penaeid shrimp 
species have now been routinely matured in captivity. 
The state of knowledge concerning the published re¬ 
search of shrimp maturation has been adequately re¬ 
viewed by Muthu and Laxinarayana (1982), Primavera 
(1985) and Chamberlain (1985). 

This survey and summary of conditions, while based 


upon a small number of respondents, is useful in provid¬ 
ing a beginning toward that which can be considered an 
“industry standard’ * in 1988 for captive maturation of P. 
xannamei. 
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